Abstract
The development of novel cell-based therapies requires understanding of distinct human hematopoietic stem and progenitor cell populations. We recently isolated reconstituting HSC by lineage depletion and purification based on high aldehyde dehydrogenase activity ( expression provides a novel purification of HSC with long-term repopulating function, and may be considered an alternative to CD34 cell selection for stem cell therapies.
Introduction
Hematopoietic stem cells (HSC) are required to repopulate all blood cell lineages throughout the lifespan of an individual. Human HSC have traditionally been characterized by the expression of cell surface markers such as CD34, 1, 2 but not all human hematopoietic repopulating cells express CD34, 3, 4 and cell surface phenotype can be altered by cell cycle progression and ex vivo manipulation. [5] [6] [7] [8] [9] [10] A purification strategy complementary to the use of surface phenotype involves the assessment of intracellular enzyme activities associated with the protection of primitive cells from oxidative insult during hematopoietic development. One promising purification strategy exploits cytosolic aldehyde dehydrogenase (ALDH), an enzyme implicated in retinoid metabolism and the resistance of HSC to alkylating agents such as cyclophosphamide. 11, 12 Murine repopulating cells 13, 14 and human hematopoietic progenitors have previously been isolated based on increased activity of intracellular ALDH. 15, 16 We have previously characterized a novel reconstituting HSC population from human umbilical cord blood (UCB) isolated by depletion of cells with mature lineage markers (Lin -) and selection of cells with high ALDH activity. 17 ALDH hi Lin -cells demonstrated enriched expression of the primitive cell markers CD34 and CD133. Clonogenic progenitor function and in vivo reconstituting ability were restricted to the ALDH hi and not the ALDH lo population. 17 Moreover, Storms and colleagues were the first to use ALDH activity to delineate distinct CD34 + stem and progenitor cell compartments within human UCB. 18 Thus, ALDH-mediated metabolism of a fluorescent substrate (Aldefluor™) and subsequent flow cytometry is a valuable tool for the prospective isolation of human hematopoietic stem and progenitor cells with distinct functions. For Comprehensive long-term repopulation by human HSC has been difficult to demonstrate in murine models due to the shortened life-span of the NOD/SCID mouse and the inherent differentiation of human HSC in the murine BM microenvironment after xenotransplantation. 
